Pulmonary oxidant stress in murine sepsis is due to inflammatory cell nitric oxide.
Pulmonary oxidant stress is an important pathophysiologic feature of acute lung injury. It is unclear whether nitric oxide contributes to this oxidant stress. Thus, we examined the role of inducible nitric oxide synthase (iNOS) in pulmonary oxidant stress in murine sepsis and the differential contribution of different cellular sources of iNOS. Randomized, controlled animal study. Research laboratory of an academic institution. Male iNOS+/+, iNOS-/- C57Bl/6 mice, and bone-marrow transplanted iNOS chimeric mice: +to- (wild-type iNOS+/+ donor bone-marrow transplanted into iNOS-/- recipient mice) and the reciprocal -to+ chimeras. Animals were randomized to sepsis (n = 264), induced by cecal ligation and perforation, vs. naive groups (n = 138). In septic iNOS-/- vs. wild-type iNOS+/+ mice, sepsis-induced pulmonary oxidant stress (33 +/- 11 [mean +/- sem] vs. 365 +/- 48 pg 8-isoprostane/mg protein, p < .01) and nitrosative stress (0.0 +/- 0.0 vs. 0.9 +/- 0.4 micromol 3-nitrotyrosine/mmol para-tyrosine, p < .05) were abolished, despite similar septic increases in pulmonary myeloperoxidase activity in both (86 +/- 20 vs. 83 +/- 12 mU/mg protein, p = .78). In +to- iNOS chimeric mice (iNOS localized only to donor bone-marrow-derived inflammatory cells), cecal ligation and perforation resulted in significant pulmonary oxidant stress (368 +/- 81 pg 8-isoprostane/mg protein) and nitrosative stress (0.6 +/- 0.2 micromol 3-nitrotyrosine/mmol para-tyrosine), similar in degree to septic wild-type mice. In contrast, pulmonary oxidant and nitrosative stresses were absent in septic -to+ iNOS chimeras (iNOS localized only to recipient parenchymal cells), similar to iNOS-/- mice. In murine sepsis-induced acute lung injury, pulmonary oxidant stress is completely iNOS dependent and is associated with tyrosine nitration. Moreover, pulmonary oxidant stress and nitrosative stress were uniquely dependent on the presence of iNOS in inflammatory cells (e.g., macrophages and neutrophils), with no apparent contribution of iNOS in pulmonary parenchymal cells. iNOS inhibition targeted specifically to inflammatory cells may be an effective therapeutic approach in sepsis and acute lung injury.